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Vol. 45, No. 2, 1973 SPLITTING OF GROUP REPRESENTATIONS R. PATRICK MARTINEAU Let G be a finite group, and V, W two modules over the group-ring KG, where K is some field. In this note is described a method for proving that every i^G-extension of V by W is a split extension. The method is applied to the groups PSL (2 9 2 a ) when K = GF (2 a ), giving in this case an alternative proof of a theorem of G. Ήigman. 
Thus (ii) holds by induction on the length of w. (iii) now follows immediately, since α(n? 4 ) -1 and /(I) = 0.
We remark, though we shall not need this, that a converse of this result is also true, namely: , s The point of doing this is explained in the next result. Let V, W be two left ίΓG-modules. The dual module W* is given the structure of a left E^G-module by defining (gw*)(w) = w^ig^w) for g e G, w* G T7* and w e W. Then F(g)*TF* = A is a left ϋΓG-module if we define ^(x) w*) = gv(g)gw*.
Let C 4 (G) denote {a\aeA and ga -a for all gr e G}.
LEMMA 4. If dim κ {Cr(G, A)) ^ dίm κ (A) -dim κ (C A (G)), then every KG-extension of V by W is a split extension.
Proof. By Theorem 10, page 235, of [2] , there is a one-to-one correspondence between classes of equivalent ίΓG-extensions of V by W, and elements of H\G, A), and by [2] , page 231, H ι (G, A) is the quotient space Cr(G, A)/P, where P is the subspace of principal crossed homomorphisms, that is, P = {/: G->A / for some aeA, f(g) = ga -a for all g e G}.
To prove Lemma 4, therefore, if suffices to show that dim P Ξ> dim (Cr(G, A) ), and so by the hypothesis, we need only prove dim
Let {α r+ i, * ,α n } be a basis for C A (G) y and extend it to a basis {α lf , a rj α r+1 , , α Λ } for A. For i = 1, , r define f t (g) = g^ -a t for all g e G, so that f e P. If we have Σ*=i α i/ί = 0 with α* e JSΓ, i = 1, , r, then for all ^GG, Σ5U ^i(^αi ~ a d = 0, so that for all 0 e G, ΣJ βl α,α, -^(ΣLi ^a*).
Thus Σ*=i a^i e C 4 (G), so a, = 0 for i = 1, ..., r. Hence / 1? , / r are linearly independent, and the Lemma is proved.
SL(2, 2 n
). As an application we take G -SL (2, 2 % ) and K = GF (2 n ). Let V -V o be the 'natural' 2-dimensional representation of G over K. Then G is generated by elements g u g 2 , g z whose action on V Q can be represented by matrices (IQ) , ( If we multiply equation (2) by g t and note that g\ = 1 and ^ci^ = α x (equation (3)), then we obtain (2') (03 + IK + (030i + IK = 0 .
Let g u g 2 , g z be matrices representing g lf g 2 , g 3 respectively in A. Then it is straightforward to calculate that the rank of the matrix 
